Isolation of high-quality genomic DNA is a crucial step in bacterial comparative genomic studies using microarrays. Numerous procedures employing either physical or detergent/ enzyme-based cell lysing followed by phenol extraction, chaotropicbased fractionation, or size exclusion column purification can be used (1) (2) (3) (4) . However, few of them can be easily adapted for high-throughput operation at low cost. Despite the use of multiple time-consuming steps, DNA preparation remains a manageable task, since only a limited number of strains are used in most microarray experiments. We recently developed a new application of microarray technology, Library on a Slide, for bacterial comparative genomics studies (5) . This platform combines the approach of dot blot hybridization with the technology of microarrays, resulting in glass slides arrayed with thousands of bacterial genomes (up to 15,000). Thus, libraries of entire genomes rather than the sequence of a single genome or set of genes are printed on the slides, which are used to screen these libraries for the presence of specific genetic elements of interest. An effective high-throughput procedure for DNA isolation from numerous samples is necessary for array printing. We previously used an UltraClean-htp™ 96-well microbial DNA isolation kit (Mobio, Carlsbad, CA, USA) to isolate DNA. While goodquality DNA was obtained, this timeconsuming multistep protocol with relative low yield and high cost made it difficult to implement in preparing thousands of samples. This paper describes a new and simple method for preparing highly concentrated and fragmented bacterial DNA based on sonication and heat treatment.
We Bacterial strains were grown overnight in 3-8 mL of the liquid medium of choice in 10-mL culture tubes for small batch processing or in 96-deep-well plates (two plates with 1.5 mL/well inoculants were later combined) for high-throughput processing. Bacteria were pelleted by centrifugation at 2000× g for 20 min and resuspended in 80 μL sonication buffer (50 mM Tris and 10 mM EDTA, pH 7.5, with optional 100 ng/μL RNase A). The suspension was transferred to a 0.5-mL thin wall PCR tube or a fully skirted 96-well PCR plate (Greiner Bio-One, Longwood, FL, USA). Then the tube/plate was placed in a plate horn (Misonix, Farmingdale, NY, USA) filled with a water and ice mixture and treated with sonication using the Sonicator ® 3000 (Misonix) connected to the horn. Six treatments of 1 min each at an amplitude setting of 6 for Gram negative bacteria and 10 for Gram positive bacteria were performed. The disrupted cells were then brought down to the bottom of the tube/plate by centrifugation at 2500× g for 20 min. The tube/plate was then incubated in a 98°C water bath or an MJ Research PTC-200 ® thermal cycler (Bio-Rad Laboratories, Hercules, CA, USA) for 5 min to precipitate out the proteins in the supernatant by heat denaturation. After centrifugation at 2500× g for 20 min, approximately 50 μL clean DNA, already broken down to small fragments, were transferred to a new tube/plate and were at this stage ready to be used for array printing. An optional step for further purification and concentration was performed using a Microcon ® YM30 or a 96-well MultiScreen ® -PCR plate (both from Millipore, Billerica, MA, USA) to eliminate degraded RNA and to resuspend the DNA in a new low-salt buffer or water.
The application of sonic treatment to the sample tube/plate in the plate horn, which is applied to the outside of the sealed tube, avoids direct contact between the metal sonication probe and bacterial cells, thus eliminating potential contamination and making Bacterial genomic DNA isolation using sonication for microarray analysis Lixin Zhang, Betsy Foxman, Janet R. Gilsdorf, and Carl F. Marrs previously described method (5), the resulting array was hybridized with a labeled DNA probe, and a high-quality hybridization result was obtained ( Figure 1B) . If other printing buffers or epoxy-coated slides were used, the optional column purification step was necessary to eliminate Tris in the samples. For more conventional comparative genomic hybridization, in which the genomic DNA is to be labeled and hybridized to a gene array, we labeled an isolated E. coli genomic DNA (after Microcon YM30 purification) with Cy™3 by random primer extension and hybridized it with a test slide printed with a set of eight PCRamplified open reading frames (ORFs), where seven of the eight ORFs are present in this strain. The expected hybridization result was obtained from each spot ( Figure 1C) .
In summary, we have developed a new and robust bacterial genomic DNA isolation method that is high in DNA yield at only a fraction of the cost of a previously used commercial kit. The method involves only a few steps and can be performed in a high-throughput format that is easily automated using a robotic pipet. While it was developed for our Library on a Slide platform, it is also an efficient method of preparing DNA for conventional microarray comparative genomic experiments, and the isolated DNA is compatible with routine PCR amplification (data not shown).
high-throughput sample processing in 96-well plates possible. The sonication treatment disrupted cell surface structures to release DNA, yet did not disintegrate bacteria cells into clear lysate. Therefore, most cell debris can be eliminated by centrifugation, leaving relatively clean supernant with primarily nucleic acid and soluble components, such as proteins. Different sonic power settings and durations were tested, and the conditions reported here represent the minimal requirement to obtain high DNA yield. Longer treatment on high power slightly decreased the size of DNA and might lead to complete lysing of some Gram negative bacterial stains. Shorter treatment resulted in lower DNA yield but did not produce any significantly larger DNA fragments. The soluble impurity in the supernant was further precipitated out by heat treatment (6), leaving behind even purer DNA as reflected in the UV absorbance readings (Table 1) . While absorbance reading is not a definitive assessment, it gives an indication of quality and purity (6) . Both A 260/230 and A 260/280 ratios increased after heat treatment, indicating decreased impurities most likely as the result of the precipitation of proteins and salt. A very high yield of DNA was obtained at the end, and DNA samples all had uniform sizes mostly between 100 bp to 1 kb ( Figure 1A) . The resulting DNA does not require an additional fragmentation step before use in microarray experiments.
To test purified DNA for application in Library on a Slide, DNA samples were mixed with dimethyl sulfoxide (DMSO) (1:1) and printed onto a SuperAmine slide (TeleChem, Sunnyvale, CA, USA) using a VersArray ChipWriter™ system (Bio-Rad Laboratories). Using our Each sample has three replicates; the mean ± SD are shown here.
